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PURPOSE: To provide a computer system provided with parallel 
processors for simultaneously executing an operation related to the 
group of data word pairs so as to substantially increase the 
throughput. 

CONSTITUTION: A matrix processor for making high-speed 
numerical value calculation possible is presented. The processor is a 
vector processor formed from plural processing elements. A first 
processor is provided with a set of N pieces of registers and a first 
element or word among the N pieces of data vectors is stored in the 
registers. The respective processing elements are provided with an 
arithmetic unit capable of executing an arithmetic operation relating 
to the N pieces of elements in a set of N pieces of the registers. The 
respective data vectors are provided with the K pieces of the 
elements. Thus, the K pieces of the processing elements are present. 
For the vector operation of the matrix processor, the same operation 
is simultaneously executed relating to all the two or more vectors. 
Within one machine cycle after a preceding vector operation, a 
succeeding vector operation can be executed. 
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1 

K»2»lXV;A>h (fflU K>1) fcl/T* WfEK 

O&u n>d RTOgf^ mew**© 

I #@0XV;*>M3y^ h)V&K<D lf£@0^ 
^hflr©fca&oE*n^r— >a>S««U «&U l£ 

IMBNffl©^* h;K>4>&< tfe 1 ^©WC"^ h)V ■ 

fcifeW-* Kfi^Xb;* > ht"^Tfc»LT*JlWK:Wl» 
te^xmcD^Z b)V ■ /a >£MfTt-3fci£)£> 

o) «rr* ztmmttzm^m 1 \zmm<omnm 

TON USIMgMT&s z: i**mtr*»iWB l £12 

XV;*>M£»ttt*£3V>F ■ ;tX «*tf 21 1 
itf-«IW&B4 k:E*0fl^:/nizyi^ 

xv* > b fc»arr*d>&< t % 1 ^©x-^ ■ /u^ 

K*tO»ax V;*>htf>5^£>2 <i&±£>*IX V * > 
hte«k o T^ffi $ n§ £ £ £-T 5BW£8 5 fcE« 

MffBlM^l/ ■ ^A05%Oj6ffO^ HP ■ tf^v 
—>3 : >o i^^;i/fcfeViTSa*©^ h;v ■ ^v 



(2) #W7-2 7 1 7 6 4 

2 

*fxT* - 1 ft«« t«M#B 8 icGKotMHI^n 
l 0 ] ffffiv h 'J * X«I»fi«*fiaEKHoJ!i 

mb v hj * x«»8it siWBKaojaax v* > h k 

*tyfc, 
EMM*** 

ttrE**^S81I*&aWBv h y #xffi3S1Ifc:**£ 
WE*^y>a - ^^y^SWEvNU^XfflaWlK: 

- **y t*^i/TWE^> ■ ^^ufciwrr^a: 
E^-f > ■ ^^yfctwrr&^Rt, 

ttEE««W8«>4»15r-^ • /tXfcioTWEt* 

!Bt h U »x«WWtcttM^«^S£:, 

milBv b y ^7 xjft3iS»ttSJE-y-< ^;i/-^-TAc7)^^ 

KjiCO^SXk*>h (fib, K>1) icLT, MBK 

mhs n>d atfiiw»«ft**> BtfiBi/vx^o 

CO I #g(Z)Xl/* > b\$^? b)V&K(D I #@C0^ 
40 i?h;KZ)&«)©E1tn^— >3>frftttL «BU IS 

*^^5/3>«Bf3e©*-f^-^AT?afTU w 
)v<d l-oiztmtztctixD^mzhx, mm^ hp . 

fc*tf«K«©X>^>hT^Tfcj#UT*ftMlCBIWf 

tcSSEKfflcDSWSSfccko T38ff sns feo 
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C»*3B1 2] Aft** SIBHR'XF 

AfclLT, 

^yioL • ^y £, 
HKMftttRfc, 

■ **y t*it\,xim*<i > « **y taws-aw* 

Wffi(B«0J«K«tt^^y • 7FVX - ;t^fc±-3Tt» 

b^w > - **y fcS8Hrr*#st, 
ttiBYhy^x^a^g^ 

Kfl®ftaxU*>h (ffiU K>1) fcLT, tufSK 
Gfi'U, N>1) fttflMfiKR***, flSEV^X^O 30 

E:^ h;i/ ■ t^\s-i/B ><9^J|£MENfI(Z>^ h 
;WD l'^teB«iN&&a&0¥Rtel/t, flSE^^ h;i, • 
^1/— >a >*tfltEN<0G>^ WKD^&< it 1^ 

\z MEKfl ©Sggffl TjKff 3 ft 3 *> o , 

¥Rfc, 

WE^r h y ^^««sii&t«EKfl©«Hixi/ / > h te 
«9Evhy^xwws«ftflftEKffl©«iaxv^>hfc 50 



WW"* feasor < t *> 1 ^cox-^ • ax 
*-f >- **yt, 

flttiBt*«aastt* 6WEv h y ^xsuasif 
emr^fe^coY h y ^x^ax £, 

KrE^^fflasiittaix-^ • a^^otme^ 
>-**yfc*Brr**Rfc, 

E^-f >• ^yteSBBrrs^Rt, 
mmmiwmw\z**: ] j ■ 7 h vx ■ ax oris 
b*-t > - **y fcSB«rr*#Rt, 
«dHThy^xaa»«»4ME*-f na©^ 

RftStKlfcfc, 

Kji©®axi/^>h (fib, K>1) ICbT, tuEK 
■ ©«axU^>hO#*l4NflOl/yx^©*fey h 

(fib, n>i) Rtf«jfe«£^*> MBl^x*© 
1 #10XI/*>M4^# HkSKO iSgGy* 
*h;i/©fc»OE*nir— >a>t««L (ffiU IS 

<Dt, 

^V—>3 VsiWJBNfl©^^ h;i/®^&< t% 1 ? 

\zmmKm<o®&mmz&? xmnzn^vt, 

^R<t? 
[0 0 0 1] 

ffla^XxA©»»tB8T5fe(Z)TfcD, PKi^. 

^(numerical lyintensive computing) "f^fc^cox^- 
^«ta^XxAfcB8-rs*)©TfcSo Hfcl¥b<5^ 
a Ni@(D7 P nii^^Nii(DXV^>h ■ 

h;^±T«/h**-fey b<D4tttmm\zmf't%& 
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\ 5 
[:0 0. 0 2] 

«&«*©««A<Z>a— *ffc#AT*6, Sot, 3> 
CO 0 0 3] «JfflOfie*ft*©n>t!3.-^ - ->X:rA 

a* **«tas« (cpu) , **u, Mfxmii (i 

/O) 3>hn-^£D$£fcCDT&ofco CPUfl 

tej-^i/— s/g^fc-SrAre^fc. cpuh «r#:/a 

[ 0 0 0 4] >ftbfc^n-fey*Ttt, 

Tbru*3iirfc«s8o*^*tcpufc45W-5j!ia*H 

Jftfifc*, -Ji©*^C0«ia*Xt!-H-7yyUT 

*Shfc*frfey h**¥<*frr*fc»fc, CPUfi 
«, VK^frOCPUB, JP#, *J¥, XB77>^fc* 



(4) #H¥7- 2 7 1 7 6 4 

6i«B^n^#li ^ vcpuiofctofcj^ z: 
&jaai-§ast>iiips^. 

[0 0 0 5] A°-f7 P ^'1'>{bXCTM^^nfc^c7)fc56 

m-Ox-^-Xhy-AiTBfPUTVifc. sis, «■ 
*^B, ^^nfcx-^lcHLT-RffcltPCOW-KS 

^-s^jraowircfcfts i sDtnf «n 

B> «*fcWEI**©-fe^>bft«j||l/&H"nttS:6 

md ^a^-^aia) ^-r^o^n-fcy* 

[0 0 0 6] SIMD^DtyD-a-yMJ, HD« 

iBWtt^sW's&iiRaoftaxi/^^hiDrtD, 
bT*n&jflaxi/*>M*, *-n-e*u «ixi/^ 

-H$fc 1 ^©*^*^iT«I^S. ftltW£S I MD 
yntyf-^yMi 3^©±SJ5:*f, BP'S, A 
axl/;*>h®7lH\ «Wlft*yh7-*, Rtfn 

B«liffifc**b7-#ft^tf1\ ffinx 

^©«axi/^>h*6©i»**, *n*£«£:-r** 

CD'7 P-f -rt©«Offi*©fflax l/^ > h fc3 5 ^~"T- 
[0 0 0 7] Tjl^/D-feyU-S I MD^-f^i/Xr 

*teKv^*y#«« (bw) ftjKntu fox, * 

50 7M fc^H-SttO^n-feyU-iKCSicnSaXir- h 
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7 

fco Wc#L<**.tf, *©tt*SBIftt, ^D-fey*- 
7W (:*&5^n6aSio^Dty«7 h U £X 

CO oo 8] £©BE#K^ •feiEftbfc^n-feyiWtn 

^W-v^xftW****. »£©t(MMtt8fls 

^p-fey-S- - 7 W#£#:W&a 0 7*~t>X£^£ 

^r/n-feytf ■ 7 W co/^^-^x&M^Si* 
lT^5;w;v+^" *^7©eWteW*©:/n 

ap^r-3/a>©j*flEf4«llD'r*, £©*<:/©E#lfc 
co^D-ky-y- • 71/^cr)A D ^^-T>X^Jn"r§^^ 

•*:©<£ 5 fc^U ■ S/XfAW0/W/V*a-^l 
[0 0 0 9] «fi0il;^*-Y>703>^a^fc 

Intel Paragon, Cray T3~ 
D, I BM SP ltt£©*5X©««©0JT»£. - 
MzU, ^ScfiD^niryiJ-TfeoT^KSI^^U • v'X 
^ftft«fcWfflTS2:fcRtf*noy7b«>x7*« 



(5) #F?S¥7-2 7 1 7 6 4 

[0 0 10] *»Wfc«kSn>lfa-^ • ^XfAW 

fActo^^a ^ns, ¥-©^xmj~-a 

*-®CPU©a«©J:5K:^*c:tA«a*l/K * 

[0 0 11] ftiB©^/l7^~T>X • n^tfa-^fc 
tot, ^7*-Y>XB, ->XfA^^fl^ 

* ^ x ©»«« * iw«)HHfc*tt-« * * u mmojt 
[0012] nnoftiKnttdi&RWbrd l^cDffl* 

fr$J£&te, (7D^yx) ©•&*»£ 

©JfcfcFDR fcTS. FDRIWOfflil^ 

30 an*4i*Bi«ic»LT , bfHnriBTr**. 
a, ai*raHfc*j-rsFDRtt, *oHja*#fe»f* 

TB, FDRB1 «fcDfe/h3lrvr»53. »2©N I C 
HIBfc»l/T, Sffl©HH*«Mite:/ny#fc (7;W 
UXAWfc) LT, «*fcl/^©**U»JiK:a£L 
feSJ^UfcT* uttcioT, FDR &frfc 0 *T 

[0013] JcD^s&^u ■ x^-x 

40 V>«©FDR#3M!H*T*6. BB^U ■ v'XxA 
W) ©5#B, *©X7^fc43tt*FDRJtfcMJfcW 

•TSo ft»©k^;i/ (ft*©**u -imx) t?»> # 
5^ #***<fll^'frsc:i:a<, **©tn«as*«»a 
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; 9 

DO 0:1 4] 

[0 0 1 5] *»9J0fc'3 1^©B»B, ftttft*ff|-# 
[;0 0 1 6] ^SSMCKfcfeS 1^©WH», £ft®:/ 

lilt \Z a 

[0 0 17] *»9a©3Efcfe5 l^©B69tt, WR^n 
Td$k(D % J: 0 « < SWff * fc 86 S nfc 

[0 0 1 8] *5Mi03Efc«b5 la©iWtt. ttJHiS/ 
X5 L ACO^tUff«S« : ^<«^ii:S2:i:3a:<, ffi 

CO 0 1 9] *»«©Kfcfe5 lt>©@«tt, wiaan 

[0 0 2 0] 

[ 0 0 2 1] *^0^0iHi2:<^^© i ba 

ft, jfetfO^*h;P-*^U— S/a^Ollf'f^-* 
[0022] *»M©EK:<l»»»aA», ^n-fey* - 

1) £frr£o *tl6Kfl<DXl/^>hO#-*l4, 
CDV^^Otyh (fib, N>1) JfctfSEKSas* 

£ H;k6KG> i #g®^ • l/^x^fcjrTSIB 
yft, Nm<D^?? h)V(Dv%®'J>ts:< tfe lofc^fc 



(6) «fM¥7-2 7 1 7 6 4 

[0 0 2 3] 

[ftiiffi ^^uffws (bw) 

A 0 7^-^r>x©ioc7)fflteS^> HH^JPS 

fcD©»»>MCjaH(W (FPO IBM S/ 

3 9 O0j;3&fijffiftj&X#7 ■ 7-*'r#9 1 *te»L 
10 Tft, io©»!B/h»^iK*S5S*T5fc8&foVi<t3d^ 

* (Xft, ffft/jNftjftfia) l:7xyft^Wfe 

•tsfts/x^AfcarrsFPca, for* 

ftSMfcT?**. IBM RS/6 0 0 0<Z)J;^i»i 
[0 0 2 4] ettMfc^ . 7-*r^f^if«, 

mvxmn^n^o m&Ltt*7 >\* tomtit? h)v 

W2tl%> tSSTH (FPC) £iSJn 

30 RB-en*. -RWictt, *<®/w:/#iq*&n* 

[0 0 2 5] #JSWtt, #«*9>1* Oft-fey h (^©^ 
£ h;K2ftxi^>h) j^lfcftb&miBRfcJC'aTja 

hA«fc»LVi. s/3 9 0«T 

ft, *ntt^h^--fe*^3>-U"^fX (vssxft 

K) fciifKn*. ^^h;WJfr©&J6fci8i«a:*>f^^ 
©^ftA-1'^^'f>-5^L<^^T^^3o 1^©A 
-T^ft, M»©±5&^V— >3>ft, JftSIWfc 

40 ft, 2Xft^nm±©XT-^7 p ^^tj^n^). ^co® 

^, T'ft l MHM ^;^frt>n^ 0 

-f >fi<Z)?inft, ^<0/H^©A*t*O*^l/-5/ 

fe6&Vi B Cinft, SIMD (#-^^ ■ Mr-^JH 
3S) M2?0ffl31OltJO»aT?*§ o u^u, ^-nft, * 
50 fflOThinking M a c h i n eft£>CM- 2 0 
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i u 

*^awtbT*9>h*n« t&& 0 lie, 

Ab # - V >X 0 b^;l/B/\ a XBK fcJ; 

fcK&OA°7*-^>XT&£o ■©WW©/*?*™ 
CO 0 2 6] ISiKWfc^ hjlx - 7 t -*x4^*Ttt, 

fit t^T©t^7>F^ -ifflCDX#7 ' 

3^ & ® 2 Xfy ^ ■ t-^ ■ *SSW 
©jffSSft^SMTffcJu ilxV^ > bBR I S C^ h 

B> t^T©SW8i^^ b)V ■ k$>X*fc£tt*HB 
b (*n&C0*^7>Hft^h^- Ui?Z?<DfrfrZ 

b) s - l^x^B^U ■ yXfAt 

CO 0 2 7] R I SC7-*f^?tlt 1 9 9 0^1 
^^frCO TIBM Journal of Research and Developmen 

B, *oS»8ItHM>Tiy^X#fS»oMj7 

*. flss±, sdiit««fco*6K-i*Tfo««ftfirr 
- i^x*#»*fe<&£ft5rr*o 

SB, 'Nffl0X*5 - Uyx*fc«&J*Bf 

x^tcoticom^^Sixi/^^h (pe) tff^c: 

coPECOM&mt, NICA (Mmtti-^T^irl/l/ 
-30 fcff«n*. T^#NICAl/?X^I:ft*» 

[ 0 0 2 8] Hlfau *5H8lcttoTVbU^xaB 
(mxu) (*W4, ^Wl^-r/n-fesrSO fcffifflb 

3>Ha-^->XfA«> **fflas« (CPU) 
4 5&I/MXU5 0^\ BttfM9P&* (SCU) 2 5& 



(7) #M¥7-2 7 1 7 64 

5£:frbT>W> • W^U-^fA) l Ofc 

ffiKSn*. CPU4 5I1 MXUM/U4 3, MX 
U7HVX&tf*^>h • AX4 2, RtfMXUE«U 
^XX h I D/U4 1 ^ITMXU 5 0 fc*aifttl 
3 0 SCU 2 5B> ■ 7 HVX - AX 1 5\Z£o 

X*<1>' **V10\zmtSt2tU 7FI/X-AX47 
fc±t>TCPU4 5lCJi«Sn*, L2^y5/a3 5 
B, • x-* -AX 2 Ofci^W > - 

20 10fcSM3*l*. Xfc, tOL2tt^a3 5tt, 
CPUr-^ ■ /U3 7iCi:oTCPU4 5 fcggjffiS 

n, mxut-^ ■ ;u 3 9 c^^tmxu 5 0 

2ft£o CPU45H, ^7>^SS (BRU) 5 7, 
MbhftASff (FPU) 4 8, H&J4fcAB« (FX 
U) 4 9, K;HM*ty^a81 ( I U) 4 6, 
R«HJHf^'ttr>a8l (DU) 4 4£D 
SSSHW^n-fey^TiS. f©IU46StfDU44 

a? [0 0 2 9] BRU5 7B, CPU4 5fttfMXU5 0 

♦fcftjfrf*) ft**.*, BRU57B, HfT^nS^ 
ftSfcOA^O^^EU ■ P^ya>©7Hl/X^t 
S. IU46 fc^ftTS (*n««*jE7*-fe 

X^n^) f©^IU4 6^B7x^m 

£o *©**3S«IU4 6fc#ai/a:Vi»&, BRU 5 7 
(«Onir-S/a>k«t*y*XXhS»4U L2 
• 7FI/X '/U4 7^1TSCU2 5 \Z 
^•J^XXh^p SCU2 5B, L2+t7X3. 

h^n&^^U • D^r-ya>R2^y^3 5 
#at5«§, SCU2 5B, L 2*^^5/3.3 5 IC& 

-;l/£5g£U L2 3>hD-;WlX2 6ft*hl/t* 
©L2*^y5/ifc7^'feX • 3>hD-;l^ftai5. L 
2*1-r>a3 5tt*07^-fe^ft*ffU CPU?- 
^ • AX 3 7^^bTCPU4 5fc^-0OD^r-v3>^ 

rt*ssiSo u^xxh$nrc7Hi/x^L2^^ y >/ 

o.3 5fc^ffib&Vi»^ SCU 2 5B^^6U • 7^-ir 
40 X*Umhft»4U • 7FVX ■ AX1 5 

ft^LT^^U • vXrAl 0 fc*OU ^XX 
^ 0 ^^U • v-Xt-AI 0tt*©0^XXhanfcnir 
—>a>S7^-feXU ^t'J'T^'/U20^ 
bTL 2*^y3/a3 5^©iJ^XXh$ftm- 
^3>©rt»*H-T. L2^>r>3.3 5H CPUr 
• /IX 3 7&^bTCPU4 5fc*©U^XXhS 
tlfc^^U - n^r— >3>CD^&M1~ 0 IU4 6B, 

^m^t, x^XAy^&^SgfT^fcS&O^&BRU 
50 5 7^So 
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13 



14 



to o 30] bru5 7 \mff^n^^A<D^^m 

y.y^^U, BRU5 7fccfc-3T*fr*nSo 

fpu4 s\z£oTmnisn% 0 < 
^•wwktb, Mxus o\z&~DTmnzn&. 

■ ;7^X1*H?B> FXU4 8RrJW»©*f?S«fc<fc 
D ; *^bTSIff^n^o ^©*&, FXU4 8BD-F 
*-^X«X b7K^7 ? l^X^S^U DU44fc 
(FXU&tfFPU^U -T?±X<Dt£MZ) XBS 
CU2 5H (MXU^U • 72±7s(Dtcmz) V&X 10 

"WWHfr*tt, BRU5 7K±5t, M 
X!UrtM*/«4 l^bTMXU5 0^X;^yf$ 
iT%. F;t, • . 7#*fcXi$M*B, MXU 5 0 

2S^EXU4 9CE)Pl^te:7 s ^X^y^n«. 

CO 0 3 1] ±$©£5^ ^b;i/-^u ■ 7£<fe 

xjflM^B, FXU4 9RtfMXU5 Ofc^T^fflLT 
SSffSftS. FXU4 9S, ■ 7£*feX©7 Fl/ 

X£ffl£U ■ U#XXFftDU44fc2l*. D 

U4 4H U^XXbSn&ner-S/a^LlT*-* 
• * - v y ~> a ffffi L, & v > n t £«R-r 5&g>K:^y 20 
3^-3. ■ HJ ■ JW#7?>:/£fT5. ^CO^U 

^n^Mxu^^eu -7^-fexfctorwea«>©fcf 

5, ^CIT, DU44B;* : E I J - 7#i?X - U^XXh 
fc;S CU 2 5 \zm&o A^^EU • 7£*feX£H«fc* 
S CU 2 514, "tOU^XXban&^^U • 5/ 

3>*tL 2 * * y -y=L 3 5 icffa-rs^^i^ftfiatf 

>tf*U ^XX h^n> U ■ r-* • AX 

2"0S^bTRStU L2+ty^3 5fci*ft5. 
CO 0 3 2] MXUn-MH*fc#UTtt, *©U^X 
XKSnfc^tU • nir— yg>0ft» MXUr- 
^ • 3 9 ^iMTMXU 5 0 {:R$na e SCU 2 
5B, D-F"?-^ MXU-L2*t9^aO 
> h U—)V - AX 5 4 fcffiffl LTMXUt^^ ■ AX 3 
9 : ±te#6n«t:i:&, MXU5 0H^Wc MXU 
Xh7**fc#LTB, SCU 2 5RtfL2**y5'A 49 
3 5ft *©X h7**©f^59<MXU5 0 l:J:-3t 
MXUt-^ • AX 3 9±£#ffif 3£Tfr2 0 ^©Bf 
OX* ^©x~^BL2^y>-:x3 5 fc*WS*©7 

(MXCU) 5 IB, Xh7-f-^M 
XU-L2^t7'>a ■ 3>hD-;h/U54M 
ITMXUt-^ - AX 3 9_kfc#Sn&;i£:£SCU 
2 5 

[0 0 3 3] MXU**;U4 l^LTf^X/Vyf 
Sjn*^* WHfr<frfc»LT, TFU^XfMgg (M 5(9 



XCU) 5 lttjlffSns^^ftaW'BCD, *bT 
*©«OS^CD&»fc*©«^ft*«»'6fTJIIte1i<. 

7*-feX*MW*» FXU4 9a>&05*-:?ffiS£frit* 

SffiJSL) MXCU5 lte*^T**©«ff3Wtt*«. 

xv^>h • *£>MiYMJ£X ■ #£>F • l^x 
* (MCR) 5 3fc«»3*U ^F;V- -7* 

^#^fc«t«3Tn-Fxttiait$ns^xi/^>h 

ODftSffigfSo ^£^6, MXCU5 

>F (7c0^©7*-vyFftn"^ 3 » &tx®3i 

PE*«#JlD-r^**ftHaif*) £K£U MXPEn 
v>F • AX 7 0&ftLTVbV{7Z9BMXU*>hCD 
7V<i (MXPE 1 — MXPEK) W03Y>H (X 
B, -I©3Y>F) ftr*X/ty^UT*ff3iar*. 
[0 0 3 4] p-FA*te#LTtt, MXC 

U5U1 L *szl 3 5 id^MXUf"^ ■ AX 

3 9ft^UTS«x-*fc*W«D, ^C0x-^^M^ 
^I^MXPEr-^ • AX^«BJBSbT-?-OSaM 
XPEfcSI*. ^£h;V-Xb7*HHd*LTB. MX 
CU5 1& V-XMXPE^efWnOMXPEr 

LTMXUr-^ - AX 3 9^UL2*tyya3 

MX CU 5 IB, MXPE*6MXPEJRffiAX7 2 £ 
^UT»*«ffl ^Stf^^o £©«S8 

B, ThU^Xtt»»r;WII^X* (MX SCR) 5 
2fc*V^T*lfiStU ^X#Wffim*#**#ffiT** 
MXU«BAX42ft^UTBRU5 7IC»J0a 

[0 0 3 5] MXPEBt^T, MXPE3T>F"A 
X7 0ft^UT3^>Fft*lt»*. MXCUB, #3 
T^FfcfiEoTTX^SJfiU 20MXPE*t^©^| 

B, MXPEO^^^Wl/^/h • ^^7>h© 

7^-feXfc«toTSRRlffiT!fcS, IP^, ^n^^A 
B, MXSCU5 2©«JftRWHT«H7-f-;VFfc* 
ViT»y-fey h&W«fc»*TS. VX^ -^^Stlfc 
MXPEBtOlH$ai*n, YX^ • ^7$tlT?S: 
ViMXPE«J)8ff©&86©*^ftStf»D, ft"6fx?Bfc 

xn^o - a-F**fc»LTtt, ?iK$nfe 

tCJ:oT, fn^nOMXPEf-^ • AX^LTS 
B-Btfen*. WiSn&MXPEttn-F-^ 

♦teSJUTfc WlShfcfcMXPEttV-X • v^x 
^S7^tXU fnoMXPEr^'/U^UT 
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t& ftfc&M x p e a*© y * xx k a nfc«»«ffi * 

siltoDSfiratfrU V-X • *^5>HevhU^ 
X|- U^X^ (MXR) ^£HX#b, *bT*-©*5:S£ 

X;PE«0B/XX7 2ft^l/TMXCU5 lfcSSn*, 

CO 0 3 6] H5& MXCU5 1 COH^COMfCpte 
BtS»f» MXCU5 1K, 3^©*S&n>#-*> 10 

k bps* ^«misa (I CU) 5 7 0, D— H ■ x 

(LDU) 5 6 0, XtfX hT • f-^gl 
dSDU) 5 5 0 £Dj&£o ICU5 7 0H **#"6 

K- T^fX/^yfgf 5 7 3 £0j£&. lWM**ffJ«« 
»5 7 IK, *^te»rsT^Tco«fffiMW««&S» 

5. tOJ;5ftl«T-*fl)«llt »Wfc#<©^ i £U 
•7^-fe^*tCPU4 5te«fcoTR*an«t5fcl>T^ a? 

* : >F»£»«5 7 2fc}itf. 37>P»48«5 7 2 

Efcx^x^y^sns^-e^j&jfe^n&aiti&jfi-sj 
fcarijEb<«ffrsaa&3 , T>PftiB&rft. 

*;5&K5£&, MXSCR5 2 CDi!te&»7f5fflK£ 
H1^<MXPEYX^©M> Xtt^U '7^*feX 

£;©Xx~ ^fc*V>TS6J6nrtBT*S 0 3?>H-r^ 
Xjn*?**5 7 3BMXU5 0 ©3gft©ttj8£ffMffi 
b, SfcOnv^HStMXPEfcx^X^y^HfllTf** 

[0 0 3 7] LDU5 6 0H n- H**©*fTlMtf* 
T!tSii3JIlfcMXUD-F • x~^£x~^ • A 
y77 5 0 4fcM4. u^tfl K-x— ;?©JI 4? 

36S*#-h^«T*»*. LDU 5 6 OK, file 

©T^tfh^UMXPEx-* ■ AX • #-h^\C0n- 

i^l/^W^yh^, BP%, 5 0 8£jf 

ftT*. SDU5 5 0H ffiK©7-fc?h5UMXPE 
x-£ - AX •#-b*60Xh7-x-^©fflMBft 

V-ts IP'S, ;V-^ 5 3 4£S«f 5. MXPEr- 
?«;U7 4, 7 6, 7 8, &tf8 Q*W±tZ>Z.tfc 50 



»B8¥7- 2 7 1 7 6 4 

<MXUx-^ - ax 3 9©bry-JHMft#*1"*fc» 
£Xb7 -x-* -A^7r 5 0 2 3WRW6n*. 
[0 0 3 8] *»MK:«tn»i, MXU5 ottSftH&tt 

[0 0 3 9] H2K, tf^fr>XxA, SPt3, >W > ■ 
^ i &y-R«**SSfflS*2 0 2fr&7 s -*Xtffflfl*2 

g 2 0 0 ©M&HftS-r. ^ h;l4Ll!B1l 2 0 OH 
^fc<£fcl:3©8ttffg11 (AU) 2 0 6 mW 

& e ^(D^nmm2 o 6ft jpk, &xmmi&* 
^ h;WM3£tt2 o oi4«Sffl©^* ■ b>>x* 

R 1 MRN^ttl)o fib, miUD^K fl£ 

oT, ^©S'XxAteNfli©^ v$;x^€#1" 

P7s& 2 08, 210, 212, Rtf2 1 4tbT^$ 
ft*. ftV$?^^R175SRNJ47-HWl»SWKS 
*A/T?V>£. ffiU KJ41J;0«>**<, ft?- FBI 

^K|®©7~F£#A/W£ 0 NK, ASIMfcB, 8 

^12 0 4, 2 1 6, 2 1 8, 2 2 0W2 2 21:i:o 
TfH?t8v'XxA2 0 2rt»SK»Sft*. 
*l^X*#*SK©^ h;V*Jg]5jJ1-SJ;5JCKfl© 
y-HOx-^TJBfc^nsft^ 7-H ■ D^-S^g 

[0 0 4 0] 0J*_fcf, 1/^X^ 2 0 8 Sl/^2 1 0 
fc»J|tb*UT*©«[ftl/^X^2 1 2^M<J: , 5^n 
T>P*tAU2 0 6fcJ:-3T*tTan*. &*h6f*l' 
v>X* • P^ya>(D7-F«[:M$n, ^b 
T*©«S*^H3fc*tt«*fje:b&7-H • D^r-va 

ya>WL BP*, 7-H • D^r— >3 >W1 R 1, 
*ttS7-H*«x-^ «AX2 2 4 3&«2 2 6 ^^bT 
AU2 0 6fcfe3l$ns. I/^R2®7-H-D^r 
->3>W1, BP'S, 7-H'D^>a>WlR2, 
fc*H-*7-P»4, x-* -/IX 2 2 8RtK2 3 0 ft^ 
bTAU2 0 6fc1ESI$n«o WlRl+WlR2©t 
^!/->3>#AU2 0 6fc*MT*ffan, 
K, f-M2 3 1 W2 3 2^LTl/^R3C0 
■ n^— > 3 >W1, IP^, > 3 
>W1R3, tC^it^n^o *©*^W$/a>tt, W 
2 R 1 t*W-57-H«AU2 0 6 ZZtRtf 
W2R2tt^7-FSAU2 0 6 fclEStT* £ fcT? 
25 D> AU 2 0 6 ttW2 R 1 + W2 R 2 ©t^l/->3 



—795— 



(10) 



7-271764 



17 



18 



>*3fcff bT*0*t**7-F • D^y 3 >W2R3 
4>a^WK*^ Sl/^^Rl, R2fcl*H-*7- 
:*^U;ftW*4ffla8»2 0 2B, 2o]^_k©j& 

[0 041] jftanicttt -jRfc«ffl*nsThu^x 

h ; ;utk^x^R2^^^^h;vto> jflfc S# 
J: 3 &tf r 3©<fc^M 

B, *0«fc5fc-«fc#sn*^£ Ml" ^nizytffc 

b, ^©mth ss/H^it)Wn^ 0 *<d&o 

Hkfifc^bWS, IP*, W173;MWKCD<J;5&& 
•'*^l/-$/3>te»l/T, 57!>M1 o«*iM#;i/+ 

[0 0 4 2] B 2 fc«»S«K:^Sn*3S«E?OT"Prtg^^ 

^ wvman^B, ft»>xfA2o 2R«^ hp 
naSB2 o ooiB©x-*»^^-t^T, Kfio 
ttw&fii (au) 2 o 6©**ew««fc+»a:aa 

2 0 6 &J*^ £ 40 
[0 0 4 3] ttSffNMO^'EUB, ^^h;V-^I/ 
-;^3>«SIBT?5 73rSl 0*-f ^^©«^»IBt#* 
fctoteB, Kfl<B?RJj:g*2 0 6 SfUfflt-Si^S^*^ 

fr, K«O*»««2 0 6K^*»*WI4K*Q-ca 
So fi#fc, *»Hfc±*7n*ytfB, ffiWfffMI* 



[0 0 44] 1 ocd^£? h;V©A©JE5cXH3(W«, 2 

rxD^t? h)v<Dtmx\zmn, x)t^n^omx^v 

'PU<t%lri (ft*»fcB* 2^Xtt3t3) 
# h;Wc*V>T*fr3ftSo >3> 
B, 2^©^^h^£SSL-?-LT»3(Z)^h;V*lra 

[0045] Mwaasflt xsvh 

U 2 X45aSfi 3 0 0 im 3 fc 3 0 0 tbtfti§fif:i 
&agfi3 0 0 B, fHi^fA3 0 2*>S 
^-^KtflW»«3 0 4ft^LT5 f -^»tf***«B" 
IfcSo Nm<D^2 bMzMlfo\sft:Ne<DVi?Z9R17b 

C0#^K*ttSKfl©!7---FW175SWK*t*5o VP 

3>Wlttt^ 3 0 3tUT3R*n&»ax>^> 
hi (PE1) fc-frSftT^S. £MlXt/*>b3 0 3 
BiRgCgSl (AU 1) 3 0 5^ mm\Z, VVTs 
*R175£RN0#*fc4WS*2 7-}*W2B, 3 0 
6 t UTJBftan&jttHXl/^ > hPE 2 ic<&**l*. 
»!Xl/*>h 3 0 6B, 3 0 8fcbT3R*n&aW« 
gAU-2£^tfo Rlttfc, ftl^^ h;|/®#irte*» 
**7-HXl/^>hWI ffiU lttK*TT?*«) 

B, ^S*o«dFfi*ft^tr«iaxu^>hrtk:** 
ns„ • Xl/^>hWIB, Mtfy h - 7-H 

-Hft*-r*Nfla>^h;i/B, K*Ny-H-vhu 

J^X ^^T, cum BSO^D-fey-B- 

[0 0 4 6] HlfcK5£, ThU^Xfi«5 0B* V 
hU^XW«tt1fMXCU5 l»»K«©«iaxl/^> 
hMXPEl^lMXPEK^o cnSVhU^X 
®axV><>hC05^c7)6^BS: ; ?6 0, 6 1, 6 2> 
6 3> 6 4, Rtf6 5fc«koTtt9J$n* B ThU^X 
MW8EMXCU5 10Xl/*>h5 2B, 3Y>F- 
AX 7 0 Rtf«fti©f -^Ifl/U 6 8 S^LTV h 
iJ^X • Xl/^^hMXPElMMXPEK^fc 
ffittStt*. 3T> H • 7 0 Bi vhU^xWfflS 
S5 2*6»axV^>hMXPE 175SMXPEK© 
«-*fc3^>Pft«af*. 01TB, x-*IWSAX 
68B, Xk^>h 7 4, 7 6, 7 8, RlK8 0tUT 
BlfC^$n^J:5fc, t-»/U6 8 

©s-fecovK^B, 2^K±co^hu^xsaaxu^ 
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P|E-lRtKMXPE5©|IBTf*ffl*n*. *9b)V*l' 
$4**4 0 2*4, H3fc*tt*¥-0«MXl/*>b3 
0;3©k^X*, 9-H"n^> 3 >WlR 
1 : MW1RNMM§ 0 

[0 0 4 7 ] H5tt, H1©^HJ*X*[WMI (MX 
CU) 5 l©»l^£^t\ *MH4, MXU5 O^Slft 

^n-x4 i ^^bransss 7 o t*DSH-«tsn 
si *na* ^o^-i^izm^x, ^-*£xb7 
« ir^^ • rtv 7 r 5 o 2 teE«*r^#*\ x*4p- H 

K^^^^l-^o x-*^ cput^-;U3 

9^1TMXU5 OfcRtfMXUS 0#6E8Sn 
5;. C P • A*X 3 9 &^bTBI»f Sx^^tt 

C:PU4 5*61WI**B , «*I*, A*X 5 0 6 £^LT 
D ;_ p . .y^7 7 5 0 4 l:f(7)T"^ 

3g>TSo n-F-r^-A>;7r 5 0 4l:Wl)T- 
*tt, "X'f 3>9\ BP*. 0 8£J;oT> HI© 

6 8 fc&jfeLfcx-* -/U5 10, 5 
1:2, 5 14, 5 1 6te»H"6n5. S-T 5 -* • A 
X5 10, 512, 514, &tf5 1 6 ft, -Wl-ttU " 
TJl/f^l/W5 1 8, 5 2 0, 5 2 2, R»5 2 4fc 

^■AX7 4, 7 6, 7 8, Xtf8 0te<B3S*nS. 7 s 
->-/\*X74, 7 6, 7 8, R££8 Ofc^ltSf©f 

— :*wu vhu^xsaaxw^^hMXPE i^smx 
PEkfces^na- 

[o o4 8] — x-^^vhu^xaaxi/^>h 

M'XPE 175SMXPEK^6fi3l$tl5Kf, *©?— 
' AX 7 4, 7 6, 7 8, Rtf8 0*^U 
T, -en-etl, TJH^l^tfS 1 8, 5 2 0, 5 2 
2, RUb 2 4\z&ikZn, *LT*2:#&, *n* 
ft, x-^«5 2 6, 5 2 8, 5 3 0, 5 3 2%ft 
l/TX-fy? 1 , BP'S, ;W~*5 3 4K:M£ft3o 
& ^OX-r^^5 3 4#>6X b7 • • A^7 7 

5 0 2fc<gj££n, x-*5R5 3 5, 

0 1, m$f—$ - AX 3 9^UTil(DCP 
U4 5fcKa^n^- ^^1/^*5 0 lft, 1^© 

x-*«5 3 5Rtf 5 0 6S^TfS. 
[0 0 4 9] H4ft, H10DMXU5 0fc*tt5MXP 

e© i ^<Dmm%mzmm\zm°f, • ;tx 4 0 

1|4, HlCDx-^ -/1X7 4, 7 6, 7 8, Xft80 
©?^©ffif ©&©T£^o N I CAW©^7fA(D 

S„ *«iBfciSvhU^XiBSOl^0^Sl^eft 
ft, ^Uffttfl (BW) Kfr**^a**c:iT* 
£ftft, N I CAV^X^fcD— p^nfcx-^o 



(11) WHT7-2 7 1 7 6 4 

>M4, 11M£;l^fcD©^MW D-H/Xb7 
(K^l/— >a» ±D*>*a:D^ft:<&W-ntt&6 
fcv>. Ml" n-JVxb7ft, ^«o*-f^;wfc 
& 1 ®©i j-fri? L^e si £ fc v> *> © t^ans ns 0 

[0 0 5 0] £©fift©#&, NICAt^rAt© 

^1C0SS«, ^XrAtNICAP-K-Xh7/;t 
>;77 (LSB) 4 0 0 tOPW«lTS^ ft 
2(OliH LSB4 0 0 tNICA^Whl/^X 
i0 * 4 0 2 £©^©1*1$ (S I MD) *5„ "6 «fc 5 

g^Ml'- W?X*©«fc3fc, LSB4 0 0&, MX 
U5 0ttWt^T©MXPECMlTV^ o LS 
B4 0 0 t*3^Sl^CDMXPEa&DO-^A.&n&n 
*--S/ a 5 ^©RfK^^-^T&S. ^ 

*bTaftjfeMXPE©-f >7 s y*X*fet>ra*5 s -^ 

fc/tXtfMXPE©*^* hte«H*«anriaG**K 
a? ■c©;ix*t«fflPHB-c**) *< 0 36*MXPEttiij» 
x-^&^y^u ^lsb4 o ocotg^^nfcn 

*«H-*«3&I»» MXPEfffflgfi4 0 4ft, LSB 4 
0 0j&>&-£©Jgje3ftfc^ ■ l/yX^'NCDr-^ 
OS I MDiKiSISBBte-rs. h;]/ - x h7ftffl$ 

n-H/xh7ttil»te:&Vi2:tTf*D> ni 

- l/^X^ 7 (RR) ^^b;MWfftffVi«Ht*'b©i:# 

a? ^.^n^o 

[0 0 5 1] *©t)©»16!l©«^UXbT*5, Z.n 

wiBTfcs. are, 

O rx^J^ • ©-fey ht4, Mfl©X*7 • 1/ 

i^X^ ■;tXft^LT-r^T©MXPEfc3»LTSR|ffl'PI 

fgfc^n^o /U«x^7 - W>x*©:/-/Wft&3S& 

n, t"^T©MXPEf4#MXPE±©S«ffl© TX^^ 

*^L.T*nteS»sn*. e:©;ix^ f 

^T©PE©ai»»lIK:x*93e»&^a&8&te:ffiffl 
^? WIB7f*S. ^©AX}4, l/^X^IC*!** 
fflftoaViD-x-Y >y©fc8&fct>«ffl»TIBT*-&. 
0#S©P E^#-©^^y/ ; Ev ! a.-;l/±^S^pJtg 

^n«, f^T©A*x^f s i/otf^tp 

ENJT#fflflIIBT»*tV55Wjfllft*r*, 

OMfi© lfc'yb-^ . vx^Xf4*fr Vi^X^ 

©-fey hSK»^Ht^WS6T*5, £n£44, 

E*tMffl© 1 ¥y b ■ VX^Xt4ft#>5>X^©*fe 
yhftttSi^ 1-^T©PEfc»BB$nS- -n^> 
©l/^X^t4, Jt^tCct^T, X««W*^V-5/3> 

50 ©Afrn-Hic^oT-fey miBTr»5. -tnett, p 
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Eifc*©5/XxAto|iD©7 f -*ff»*^t"5&86te: 

PjEft<i©ttM/tx©5*©iKy ens© 
^fflUffiTSsciiia, ^^©^©fflflx-* 

ff, 2a©fi«jJE^7>H*la©fi«flE*^>I« 

OS I MD^# h;^*<^te#inT5MXPE©(BHH, 

S. E©«B[*re&^Tfe, jS*-r*MXPEfc*W-€i 
jffe^n^cVX^ • tf y h (MfiCDVX^ . tf y h© 1 

^) 30* rij T?»«»#b*B»33BK*n&Vi. 

[o 0 52] n i ca*sn i craH&i!f«rs»^ica 

^h^-^^yaMl NICAtt^TSIMD 
■«T?S5*UtBT?*S. b^U V>< :?#©«*)&** 

Mbj^Tfr5EfcttT*&K ^©«fc5JMM*©S3! 
fciWB^NWR* (fRIfjR*ttjR»iieii;T7*S) T 
»!«. : KJ|CTa, ^HWA''J^'>3> (su 
rri reduction) jPfrfrftS- SWA^f 7y<1 
><Dtt$>, ^hJ^Yy>±n, Jintt**0»* 
MTX?B&V>. ##fcRW^ WP£*3rrs*g\ ^© 
^ h;v© 8 Oft©Xl/;* > h#7*:iAl/-*© 1 T> 
fc*ViTJRWStl*. ^U—>3>©;i©7x-XB 

h^»*TS67-r*. cnfcav^T, r»» 

- HTff fotx*. HJ? OUi, MIX*) 

Sc^k(c#u< $nfc»£, n i cA±^%^»*Jtr? 
[0 0 5 3] s iuDmn^mtz.t^m^^>%o 



(12) M¥7-2 7 1 7 6 4 

22 

z> 0 for, *©fP»©»2aJ*/^7*-^>xs im 

[0 0 5 4] fflig©J;3fc, ^MWbttNICAftft 
JB-rs»&©ffl«T*£. »2©N I CAT^'J^r-y 

£ MWtrTS. N I c A*t**^«i*WT*sfcfeK 
jw », i/^^te-^AsnftiT 5 -^©**** 

*Jfc (FDR) (CH^tS. ^©KH^U'^T^ 
Dy^fctfttilCioT, *<©W«K:#l/T, FD 

y^ftStU ^UTl-^T©ft^JW^ff-#^l^©P 
Efc*ViT*C*W, »;h^^>t^^xm 

^ h;Wfc/SfcWb©#»fcHHW&»aTf**. #<© 
ttJWKawW?**, £©ft&£^LT£<©M#j:/ 

«R©tmcTB, a»^=«»ft«s©*s^xxA& 
*»©»»30*ffton-6- znstt, 

-V>Xte*W-«##fc*#ttW#ft'e>oT, NICA 

[0 0 5 5] FORTRAN- 9 0t»ftfn5FORT 

fr3«fllftft#WS. FORTRAN-9 0Tt3Mlfc 
yn^^ABN I CAfct-3T#*K3>;W;i/RllBT? 

[0 0 5 6] LAPACKit B»fWCtH(*fr5&» 
©4i»©V7h^X7T»*. -Witt, UNPACK 
WEI SPACK^y^tSoTftfcS'bOT?* 

^n&^^fcisa-rst)©^*^. *n«, »f 
v>^©&j&fc, aawwrtJ-^i^-^^stfNAG©* 

5&«6©K*W-»:y7 h^X7 • /^yer-^©»2©a 
LAPACKlCgfrUWS. LAPACK^ 
D^x^b0ft(^§lIM« »£©B-**«B 
LAS-3TfTfon&^»&\ 1S^7^~V>X£#S 
JlfcttTS&^t^SZlfcT**. BLAS-3B, N 

Sff5«»ftft*-*;V©i2y LAPACK 
5^ 3-FB»tt^TffiT?»t), n>tfa-^®?i§fc^^T 
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mmzntcmmzntc »wo blas-3# 

T?mzWMZtl% 0 BLAS-3;V-^>©iIM£ft£ 

[0 0 5 7] — BLAC-3Jl/-fMt D GEM # 

[0 0 5 8] DGEMMft&tDffg, IP£, 
C<— C+A*B 

[0 0 5 9] U-^X3SSK*PTr»*Ci^5^Dy^*S 
H»fctt*3ftS«k5fc* CfcBt"*fo&#©*«W< a? 
;lz - ?Uy*F>tf1fiX>&<b<Dtffi£rZo fib, PftN 
*-Dfe/jN$<, N I CAt^V^TfMpJt^^^ h;u- 
l<y**©fcT*S. *©»&, CTMJ£X©21©:/ 
D^^^NICAl/yX^IClWo AttiMXK* 
L©€©Tf&5 2:4KJ£-r5. fib, L&*©ffl)B©*WI 

©***-<•**. ±E©w-#tt, cv.hu^x 

B^HU^X (P{@CT)Xl/^>h) OlrxOffWST? 30 
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